R eining in greenhouse gas emissions has been an international priority for decades. Under the United Nations Framework Convention on Climate Change (UNFCCC) adopted in 1992, the Kyoto Protocol (1997) set legally binding targets for cutting emissions in economically developed countries, and the Copenhagen Accord (2009) highlighted the importance of keeping average global temperature increases below 2 °C. After more than two decades of negotiations, the member states of the UNFCCC are meeting in Paris for the 21st Conference of the Parties (COP21) to forge a new agreement and to set mitigation targets post-2020. Here, we look back on some successes and missed opportunities for climate mitigation since 1990, the benchmark year for the Kyoto Protocol. We also present new data for 2014 and a projection for 2015 indicating that the rapid growth in global CO 2 emissions from fossil fuels and industry since 2000 slowed dramatically in the past two years ( Fig. 1) , despite continued global economic growth. Time will tell whether this surprising interruption in emissions growth is transitory or a first step towards emissions stabilization. In either case, the trend is a welcome change from the historical coupling of CO 2 emissions with economic growth and should be strengthened through efforts at the Paris COP and beyond.
Many climate and emissions milestones were reached over the past year. Fourteen of the fifteen hottest years on record have occurred since 2000, with 2015 on track to be the first year to top 1 °C average warming globally 1 . This year, the Earth also topped 400 ppm in average monthly atmospheric CO 2 concentration for the first time in at least 800,000 years. We have already emitted two thirds of the total carbon allocation to the atmosphere that would ensure at least a 66% chance of limiting global temperature increases to below 2 °C 2,3 .
In contrast to these negative benchmarks, global CO 2 emissions are showing some encouraging trends. CO 2 emissions from fossil-fuel consumption and cement production in 2014 grew by only 0.6%, compared with 2.4% annual growth for the decade before (Figs 1 and 2) . (See Supplementary Information and Le Quéré et al. 4 for methods and additional information on the new CO 2 budget from the Global Carbon Project.) The slower growth in emissions was attributed largely to a drop in coal consumption in China, with additional contributions from below-average growth in global demand for oil and natural gas and continuing growth in renewables 5 (Fig. 3) . Based on data from June to October 2015, our projection for global CO 2 emissions in 2015 indicates a change of -0.6% (-1.6% to +0.5% range), from ~35.9 Gt CO 2 in 2014 to ~35.7 Gt CO 2 in 2015 (Fig. 1) . Unlike past periods with little or no emissions growth, global gross domestic product (GDP) grew substantially in both years.
With COP21 now underway in Paris, we first examine some of the mitigation approaches that have been the most successful historically, using the framework of stabilization wedges 6 . We then compare the previous and newest data for CO 2 emissions to understand the short-term trajectory and implications for global peak emissions.
Progress and missed opportunities
The concept of 'stabilization wedges' offers a framework to examine progress in reducing CO 2 emissions and future climate change 6 . 
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A wedge is defined as an activity that would reduce total emissions by ~90 Gt CO 2 over a 50-year period ending around 2050, with seven or more wedges needed during the 50-year period 6 . Two activities on track to be successful wedges are increased global wind and solar capacities. To constitute a complete wedge, wind and solar individually must grow by 2,000 GW of installed global capacity within 50 years and primarily offset fossilfuel power. Installed wind capacity reached 370 GW in 2014, including 51 GW of newly installed capacity that year, an amount greater than the global total capacity only a decade ago 7 . China, the world's largest producer of wind energy, installed 23 GW of new wind capacity last year alone. Similarly, the total installed solar photovoltaic capacity jumped from 3.7 GW in 2004 to 178 GW in 2014, with 40 GW of new photovoltaic capacity installed in 2014 8 . Incentives for renewable power and, in places, price parity between renewables and fossil fuels guarantee their continued growth (Fig. 3) .
Efforts to reduce land-based emissions, particularly deforestation, and several other wedges have been at least partially successful. In the 1990s, the average net CO 2 emissions from land-use change were 5.5 ± 2.9 Gt CO 2 yr -1 (ref. 9). Average emissions from land-use change dropped to ~4.0 Gt CO 2 yr -1 during the 2000s and to ~2.9 Gt CO 2 yr -1 in the current decade 9, 10 , although the magnitude of the decrease has large uncertainties 9, 11 . The cumulative savings from the past decade was roughly 20 Gt CO 2 4, 10 . Conservation tillage, biomass fuels, and vehicle-fuel and building efficiency have all increased over the past decade, though are not likely to be on track to become full wedges by 2050.
Most other stabilization wedges have been less successful. The nuclear accident in Fukushima, Japan, the phase-out of nuclear power in countries such as Germany and Switzerland, and the continued high cost of nuclear power have stalled global nuclear capacity at around 380 GW. 
Could CO 2 emissions peak soon?
The projected change of -0.6% (from a range of -1.6% to +0.5%) in global CO 2 
. The decoupling of fossil-fuel emissions and global GDP reduced the carbon intensity of the global economy by 2.7% in 2014; our projection for 2015 indicates a 3.7% reduction, compared with an average 1.1% for the decade before (Fig. 1) . Two questions naturally arise from these new data: what is causing the break and does it signal the beginning of a reversal in global emissions growth?
After rising 6.7% yr -1 for the previous decade, China's emissions growth slowed to 1.2% in 2014 (Fig. 2) . The lower growth in China's emissions compared with the previous year was driven primarily by relatively stable coal use (measured in energy terms) 15 . Because 58% of the increase in China's primary energy 
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consumption from 2013 to 2014 came from non-fossil-fuel sources (hydro, nuclear and other renewables), compared with 24% for increased natural gas and 17% for oil 5, 15 ( Fig. 3 ), China's stabilization of, and even reduction in, coal use might be sustainable longer term. Even more unexpectedly, our projection indicates a change of approximately -3.9% for China's emissions in 2015 (from a range of -4.6% to -1.1%), amounting to an absolute decrease of 0.4 Gt CO 2 (Fig. 2) . This projection is largely a result of a decline in coal consumption for at least the first eight months of 2015 (the latest date for which data were available; Supplementary Information).
Considerable uncertainty is associated with estimates of China's national emissions, as highlighted by a recent study claiming emissions were lower than reported 16 . The Chinese government recently released revised energy statistics for 2000 through to 2013, including an upwards revision of coal consumption of as much as 14% annually and 9.5% for the entire period, when measured by energy content 17 . Our growth rates for years after 2011, including our projection for China for 2015, are already based on these revised data (Supplementary Information).
China's per capita GDP is only one quarter of that of the United States, and thus further GDP and emissions growth is expected. Even if China's emissions do not peak until its committed date of 2030, a more modest growth rate of 1-2% yr -1 over the next decade would be consistent with China's intended nationally determined contributions (INDC), and a substantial improvement over the previous decade 17 . Based on China's INDC, a 60 or 65% reduction in emissions intensity could result in Chinese emissions that are slightly higher than those of today (9.9 to 11.3 Gt CO 2 yr -1 in 2030) 18 . In the European Union, the region with the strongest emission declines (Fig. 2 India is another vital country in the attempt to stabilize global CO 2 emissions. India's emissions of 2. ). For global CO 2 emissions to peak quickly, part of India's new energy needs must come from lowcarbon technologies. However, India had only 60 GW of low-carbon capacity installed by the end of 2014, and only 3 GW of solar power ( Supplementary Fig. 1 ). A more robust electrical grid and a dramatic rise in renewables are greatly needed. Many other emerging economies and lower-income countries are in a similar position.
We have shown that the high growth rates in global CO 2 emissions prevalent since the early 2000s ceased in the past two years, at least temporarily, despite robust growth in global economic activity (Figs 1 and 2 ). Underlying trends in some emerging and established economies suggest that structural changes in their economies and energy systems are already leading to emission reductions. However, China's emissions growth rate will strongly influence this outcome over the next decade.
Whether the unexpectedly low growth rates in CO 2 
